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OPTICAL RECORDING" MEDIOM AND PRODUCTION THEREOF 




Pu^^S&Tbeasily obtain the long optical recording medium by 
►roviding a recording film and a thin film for tracking information. 
JONSTITUTION:The base body 20 of the optical recording medium 30 is 
formed of a light transparent material, such as transparent polycarbonate, 
fhe tracking information film 34 is provided via a heat insulating film 32 on 
,ihe base body 20. This tracking information film 34 is irradiated with a 
laser beam 42 condensed by an objective lens 40 disposed on the base 
body 20 side. The tracking information film 34 is, therefore, partly 
evaporated or melted and is bored with holes or grooves 38. The holes or 
grooves 38 are the tracking information (servo information). The long 
optical recording medium, such as optical tape, is easily obtd. in this way. 
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Specification 



1 . Title of invention 

Optical recording medium and manufacturing method therefor 

2. Patent claims 

(1) Optical recording medium distinguished in that it comprises a recording film and a thin 
film for tracking information. 

(2) Optical recording medium as set forth in claim 1, distinguished in that said recording film 
and said thin film are formed with a gap between them. 

(3) Optical recording medium as set forth in claim 1, distinguished in that said thin film 
consists of an organic dye that is vaporized or melted by laser light, and said tracking information 
consists of holes or grooves provided on the thin film. 

(4) Manufacturing method for optical recording medium distinguished in that it comprises a 
process of forming a film that is vaporized or melted by laser light on one side of a transparent 
substrate; a process of forming a recording film over that film; and a process whereby, after 
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forming said recording film, said film that is vaporized or melted is exposed to laser light from the 
side of said substrate, vaporizing or melting a portion of the film to form tracking information. 

3. Detailed description of the invention 
(Field of industrial application) 

The present invention relates to optical recording media where information is recorded and 
reproduced using laser light, such as optical disks, optical tape and optical cards, and to the 
manufacturing method therefor. 
(Prior art) 

In optical recording media such as optical disks, optical tape and optical cards, an optical 
recording film is formed on the surface of a substrate consisting of transparent glass or plastic, and 
recording, reproduction and deletion of information is performed by irradiating this recording film 
with a microspot of laser light. Furthermore, the optical recording medium is provided with 
tracking information (servo information) in order to make clear the recording position and achieve 
high recording density when information is recorded on the recording film. 

Conventional tracking information has employed the method of providing specific concavities 
and convexities on a mold called a stamper, and transferring the concavities and convexities of the 
stamper to the substrate when the substrate is molded, thereby forming grooves or pits on the 
substrate. That is, as shown in step 10 of Figure 5, a mold (stamper) is fabricated and arranged in a 
molding machine. Furthermore, plastic oligomer, which is the raw material of the substrate, is 
injected and filled into the mold to mold the substrate (steps 11 and 12). The concavities and 
convexities provided on the stamper are transferred onto this molded substrate, as shown in Figure 
6 (A), forming grooves or pits as the tracking information on the surface of the substrate 20. 

Subsequently, as shown in Figure 6 (B), an optical recording film is formed by sputtering or 
the like on the surface of the substrate 20 where the grooves or pits 22 were^formed (step 13 in 
Figure 5), and a dielectric protective film or protective resin layer 26 is formed over the recording 
film 24 as indicated in step 14, completing the optical recording medium (cf. Figure 6 (C)). 
(Problem to be solved by the invention) 

However, the method of forming grooves or pits on the substrate 20 using a mold as described 
above requires high precision molds and is thus expensive, and since there are limits to mold size, 
there have been limits to the cost reduction from mass production. Moreover, recording of tracking 
information on a long optical media has been problematic, hindering implementation of optical 
tape. 
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Furthermore, in the prior art, in order to transfer grooves or pits to the substrate 20 using a 
stamper, it was necessary to apply a mold release agent to the stamper to facilitate separation from 
the mold, which has been a cause of decreased productivity. Moreover, since the tracking 
information consisted of grooves or pits 22, information reproduction errors would be caused by 
dirt or the like getting into the grooves or pits 22, which was a cause of decreased reliability of the 
optical recording medium. 

The present invention was made to resolve the aforementioned problems of the prior art, and 
has the objective of providing an optical recording medium and manufacturing method therefor, 
which allows long products to be easily obtained. 
(Means of solving the problem) 

To achieve the aforementioned objective, the optical recording medium according to the 
present invention is distinguished in that it comprises a recording film and a thin film for tracking 
information. 

The recording film and thin film for tracking information can be provided with a gap between 
them. The tracking information may comprise holes or grooves formed in the film, which consists 
of an organic dye that is vaporized or melted by laser light. 

Furthermore, the optical recording medium manufacturing method of the present invention for 
obtaining the aforementioned optical recording medium is distinguished in that it comprises a 
process of forming a film that is vaporized or melted by laser light on one side of a transparent 
substrate; a process of forming a recording film over that film; and a process whereby, after 
forming said recording film, said film that is vaporized or melted is exposed to laser light from the 
side of said substrate, vaporizing or melting a portion of the film to form tracking information. 
(Function) 

In the optical recording medium of the present invention constituted as described above, 
tracking information is not formed using a mold, so it is not subject to restrictions of the size of the 
optical recording medium being limited by the size of the mold, allowing one to easily obtain long 
optical recording media such as optical tape. Furthermore, since expensive molds are not used, the 
manufacturing costs of optical recording media can be reduced. 

If the thin film on which tracking information is formed is made using organic dye that is 
vaporized or melted by laser light, and the tracking information is created by forming holes or 
grooves in the thin film using laser light, formation of the tracking information becomes easy and 
an inexpensive optical recording medium can be obtained. Furthermore, if the recording film and 
thin film for tracking information are placed at a gap from each other, one can prevent thermal 
effects on the recording film when tracking information is formed on the thin film using laser light. 
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Moreover, according to the manufacturing method for optical recording media of the present 
invention, since no molds are used, one can easily obtain long optical recording media, and when 
manufacturing optical discs, for instance, it is possible to successively form a film that is vaporized 
or melted by laser light and a recording film over a large area flat plate, and then punch it out into 
disc shapes, making it possible to perform vacuum film formation directly on the large area plate, 
which makes the conveyance system simpler and allows one to reduce the defect rate. 
(Embodiment examples) 

Preferred embodiments of the optical recording medium and manufacturing method therefor 
according to the present invention are described in detail based on the attached drawings. The same 
captions are used for parts that are the same as in the prior art described above, and description 
thereof is omitted. 

Figure 1 is a cross-sectional view of an optical recording medium according to an embodiment 
example of the present invention. 

In Figure 1 (A), the optical recording medium 30 has a substrate 20 formed from transparent 
polycarbonate, methyl methacrylate, amorphous polyolefin or other transparent plastic, or from 
glass, ceramic or other transparent material. A tracking information film 34 is then provided over 
the substrate 20 across a heat insulation film 32. 

The heat insulation film 32 consists of light-transmissive ceramic such as Si0 2 , Si 2 N 4 , A1 2 0 3 
or Y 2 0 3 . Furthermore, the tracking information film 34 is made from a material which vaporizes or 
melts when heated by laser light, such as phthalocyanine or other cyanine dyes, methine dyes, 
naphthoquinone, fluorescein or other organic dyes, metals such as Te, Ti or Bi, or metal 
compounds such as Te-Se, Te-C or Te-CS 2 . 

This tracking information film 34 is irradiated with laser light 42 focused by an objective lens 
40 arranged on the substrate 20 side. A portion of the tracking information film 34 is thereby 
vaporized or melted, forming holes or grooves 38, which become the tracking information (servo 
information). As described below, it is desirable that the tracking information film 34 be such that 
it will not be modified or change in shape due to the laser light with which the recording film 
provided above the tracking information film 34 is irradiated. That is, the tracking information film 
34 is such that holes or grooves are formed in it by laser light 42 of higher energy than the laser 
light used for recording and reproduction. These holes or grooves 38 can be in the form of a 
continuous band, and are formed into a continuous spiral hole or groove when the optical recording 
medium 30 is an optical disc. 

A heat insulation film 36 of the same composition as heat insulation film 32 is formed over the 
tracking information film 34, and a recording film 24 consisting of TbFeCo or other perpendicular 
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magnetization film for magneto-optical recording or an alloy film such as SeTeGe is provided over 
the heat insulation film 36. Writing of information onto the recording film 24 or reproduction of 
information already recorded on the recording film 24 is performed by irradiating the recording 
film 24 with recording/reproduction laser light via the holes or grooves formed in the tracking 
information film 34. A dielectric protective film or protective resin layer 26 for protecting the 
recording film 24 is formed over the recording film 24. Furthermore, the heat insulation films 32 
and 36 provided on either side of the tracking information film 34 serves to protect the substrate 20 
and recording film 24 from the heat of the laser light 42 with which the tracking information film 
34 is irradiated. 

In the optical recording medium 30 of the embodiment example constituted as described above, 
the tracking information is written without using a stamper, so the size of the optical recording 
medium 30 is not limited by the size of the stamper, allowing one to easily obtain optical tape or 
optical cards. Furthermore, since no expensive molds (stampers) are used, the cost of the optical 
recording medium 30 can be reduced. 

Moreover, since no mold with concavities and convexities is used, one can do without the 
effort of applying mold release agent to the mold, making it possible to increase productivity for 
the optical recording medium. Furthermore, since the tracking information is created after forming 
the recording film 24 and the protective film or protective resin layer 26, occurrence of errors due 
to dirt or the like getting into the tracking information areas can be eliminated and reliability of the 
optical recording medium can be increased. 

Figure 2 is a flowchart of the process for manufacturing the optical recording medium 30 
described above. 

First, as shown in step 60, a substrate 20 is obtained by molding or the like, on which a heat 
insulation film 32 is formed by sputtering or the like (step 61). Thereafter, a tracking information 
film 34, heat insulation film 36 and recording film 24 are formed successively over the heat 
insulation film 32 (steps 62, 63 and 64). Then, once formation of the heat insulation film 36 is 
completed, a protective film or protective resin layer 26 is provided over the heat insulation film 36 
(step 65), and finally, holes or grooves 38 are formed in the tracking information film 34 using a 
laser light 42 to record the tracking information (servo information) (step 66). 

Based on the manufacturing method of this embodiment example, since no molds are used, a 
long optical recording medium such as optical tape can be easily obtained. Furthermore, when the 
optical recording medium is an optical disc or the like, it is possible to successively form the 
tracking information film 34 and recording film 24 over a large flat plate-shaped substrate, and 
then punch it out into disc shapes, making it possible to perform vacuum film formation directly on 
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the large plate, which makes the conveyance system simpler and allows one to reduce the defect 
rate. 

The processes indicated with a dashed line, i.e. heat insulation films 32 and 34, can be 
provided if necessary, and can also be omitted. 

Figure 3 shows a conceptual drawing of the method for recording tracking information on the 
tracking information film 34. 

In Figure 3, the reference optical recording medium 70 is the so-called master or mother, and 
has tracking information recorded thereon which serves as reference for the tracking information to 
be written onto the optical recording medium 72 being recorded on. The reference optical recording 
medium 70 and the optical recording medium 72 being recorded on are mounted on the same 
displacement mechanism 74 and are displaced at the same speed. 

An optical pickup 76 is arranged in the vicinity of and facing the reference optical recording 
medium 70 in order to read the reference tracking information recorded thereon. This optical 
pickup 76 shines a laser beam for reading information onto the reference optical recording medium 
70, reads the reference tracking information of the reference optical recording medium 70, and 
transmits it as electrical signals to a signal converter 78. 

The signal converter 78 converts the signals from the optical pickup 76 into write signals and 
outputs them to the write head 80 positioned facing the optical recording medium 72 to be recorded 
on. The write head 80 then shines a laser beam, modulated in accordance with the signals output by 
the signal converter 78, onto the optical recording medium 72 to be recorded on, and records 
tracking information on the tracking information film 34 described above. 

An unillustrated servo mechanism is incorporated into the pickup 76 and write head 80, and 
tracking control and focus control is performed by a controller. 

Figure 4 shows an example of the method of recording tracking information when the optical 
recording medium is a disc. 

In Figure 4, the displacement mechanism 74 consists of a spindle motor 82 and a turntable 86 
secured to the rotary shaft 84 of said motor. The master or mother, i.e. the reference optical 
recording medium 70, is fixed to the bottom surface of the turntable 86, and the disc to be recorded 
on, i.e. the optical recording medium 72 to be recorded on, is secured to the top surface of the 
turntable 86. Furthermore, the pickup 76 and write head 80 are mounted by means of a U-shaped 
arm 88 to a known rack and pinion type or linear motor type feed mechanism 90. 

By employing this configuration, the reference optical recording medium 70 and the optical 
recording medium 72 to be recorded on can easily be rotated at the same speed and the pickup 74 
and write head 80 can be fed at the same speed, allowing the tracking information recorded on the 
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reference optical recording medium 70 to be accurately transferred to the optical recording medium 
72 to be recorded on. 
(Effect of the invention) 

With the optical recording medium of the present invention constituted as described above, 
tracking information is not formed using a mold, so the size of the optical recording medium is not 
limited by the size of the mold, allowing one to easily obtain long optical recording media such as 
optical tape. Furthermore, since expensive molds are not used, the manufacturing costs of optical 
recording media can be reduced. 

Moreover, if the thin film on which tracking information is formed is made using organic dye 
that is vaporized or melted by laser light, and the tracking information is created by forming holes 
or grooves in the thin film using laser light, formation of the tracking information becomes easy 
and an inexpensive optical recording medium can be obtained. Furthermore, if the recording film 
and thin film for tracking information are placed at a gap from each other, one can prevent thermal 
effects on the recording film when tracking information is written to the thin film using laser light. 

Moreover, according to the manufacturing method for optical recording media of the present 
invention, since no molds are used, one can easily obtain long optical recording media, and even 
when manufacturing for instance optical discs, it is possible to successively form a film that is 
vaporized or melted by laser light and a recording film over a large area flat plate, and then punch 
it out into disc shapes, making it possible to perform vacuum film formation directly on the large 
area plate, which makes the conveyance system simpler and allows one to reduce the defect rate. 
4. Brief description of the drawings 

Figure 1 (A) is a cross-sectional drawing showing an optical recording medium according to an 
embodiment of the present invention on which no tracking information has been recorded; Figure 1 
(B) is a cross-sectional drawing showing the same embodiment with the tracking information 
recorded; Figure 2 is a process flowchart of a manufacturing method according to an embodiment 
of the present invention; Figure 3 is a conceptual drawing of an embodiment of a method for 
recording tracking information; Figure 4 is a diagram of an embodiment of a method for recording 
tracking information when the optical recording medium is an optical disc; Figure 5 is a process 
flowchart of a conventional optical recording medium manufacturing method; Figure 6 is a 
diagram of the conventional optical recording medium manufacturing process. 

20 — substrate; 24 — recording film; 30 — optical recording medium; 32, 36 — heat 
insulation film; 34 — tracking information film; 38 — tracking information (holes or grooves); 42 
— laser light. 
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[Figure 1 captions] 

20: Substrate 

24: Recording film 

34: Tracking information forming film 
38: Hole or groove 
42: Laser light 

[Figure 2 captions] 

60: Flat plate-shaped substrate 

61: Heat insulation film formation 

62: Tracking information film formation 

63: Heat insulation formation 

64: Optical recording film formation 

65: Protective film or protective resin formation 

66: Servo information recording 

[Figure 3 captions] 

70: Reference optical recording medium 

72: Optical recording medium to be recorded on 

78: Converter 

[Figure 5 captions] 

10: Mold (stamper) fabrication 

1 1 : Plastic oligomer 

12: Substrate molding 

13: Optical recording film formation 

14: Protective film/resin formation 
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